
H ^ hi # ffp Jt 

JAPAN PATENT OFFICE 



PCT/JPL-3/14v;Ul 



31.10.03 




v> & * h |W| — -C$>&£t£SE H J1~&o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m * r b 

Date of Application: 

ffi I f f 
Application Number: 

[ST. 10/C] : 



2002^10^31H 

mm. 2002-317955 
[JP2002-317955] 




ft, M. A 
Applicant(s): 




PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Commissioner, 
Japan Patent Office 



2003^12^ 40 





ffilE#-f- miE# 2003-31001 9/\ 



#M 2 0 0 2-3 1 7 9 5 5 ^ : 1/ 



[&S#f ] AP020016 

imwfcwrtm] c3ob 29/06 

H01L 21/205 

mmximm] #^jiim¥^Tfrizg£K=Te 2 5#if 

[ft*] it 

[ft*] ffiS * 
[»W#] 

[ft3fX*±»3f] #^lim¥^HTEg^KHT@ 2 5f If 3 77t^ 

[ft*] JU* 

[»w#] 

[ft*] JMK #m 

[*W#] 

[ftj*rX*±Jt£r] »&JII!IMF*ttfreg£^rHTB 2 5f If 377t^i 

[ft*] ' **t »s 
[#«=m$iA] 

[fSsSU#f 1 000184713 

[ft*X(±*^] 3 ^ rc^&jRflc^tt 
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#gS 2002-317955 ^ : 2/E 



[«J5U#-^1 100071054 
[#3ffi±] 

WfeSUS^l 100106068 

[^iWfclR*^] 006460 

[iMftM] 21, 000R 

mm*£] mm i 

n^ft i 



miE# 2003-3100196 



2002-317955 ^ ^- y I 1/ 

1 1 y'Jn>^x- ^mfcxmXWi ^oxtf^y^ ;v j&SJf 
8 atoms/ c m 3 J£Jl±-C**n ^£#±#1"* £ Lfca*v*j££iSjK V H1£T 

•*-*?>r ^fcns^'f > (lni) fc-t**i^trxpii«i* (a 2) i*uca&£? 

y'j3>^^^)^n>«i:IS##V/G (V : $JBSE> G : &ii 

mm v y 3 > * -^£&o±t::.xkf ^->^ ^j&as & j- tf 9 * v 
Mf** 2 ] iwb-> y 3 >M»3txe-c»±. v y 3 >^ a B H ^tt^r6]^ 

4 ] mrie~> y 3 v&nayixsi-ett. v y 3 1 § _tif 

«b*U>vy 3Vik?££ > »«tU 3^0 vy 3VjftaoiIie&£IWtlil-r 

5 ] mifi v y 3 >«fft«axe-c»i, v y 3 1 § ±*f 



ffitiE# 2003-3100196 



^#12 0 0 2 - 3 1 7 9 5 5 ^ ^-v? : 2/ 

6 ] HUBS' 'J rj >jgHSB£rg-e«\ v V n >*Ni*OBft3[tift 

j£ri ? 12. 5atoms/cm3^)LTtwftlII9$^*it 

*Litf^^^^^SS-e^R|**p*L*ie^Rg^ (01) «r^3fc< fct-s-tr 
^V3>j»ft*o#n>©iftjRfcjfi«ft#v/G G: 
fe^^tt^lRliaR^E) *MmiT2> 1 1 i> OSFTOSFClftjbL^v^ 

8 ] v V n V x -^N3S«-C#>f K^PfS^Mtti t'^^yt^ 

j£M^&&Pfefcfc*&ifcf&R8«i* Ul) rtOTR^'fv (LN3) 

f«'>V3Vfti*?)5"J ni'^x-^StOTt^y'J 3>^-;n« 

Sr^tr v >; 3 > * x - ^ttfcfrifco 

m& 12.5 atoms/ c m 3 j^f fcft(|» 2*l2>Z£ 
[0 0 0 1] 



WIE^ 2 003-3100196 



^mm. 2002-317955 ^ ^- v : 3/ 

[0 0 0 2] 

wvfc x 9 >f x $ o ^•##t*/yM x ii v 'Ja>-> x-^^I}:f;NM XJg 
[0 0 0 3] 

L^L^ynVjftSOJKftoajg-C^n-^^ (Grown-in) GftHJ&£l$ 
[0 0 0 4] 

5S¥, *mfc®&<ommmit. mmihnm&tew^ v^v^^h 

[0 0 0 5] 

a) COP (Crytstal Originated Particle) i:TO^»I*lt.4i: 

K&RS ( £P )o 
[0 0 0 6] 

b) 0SF ( Oxidation Induced Stacking Fault ) 

c) ^y'^y«Lt4i:s»-^^7^^ («fW*>'J3>a 
$Kte&Pi§, I-defect) o 

[0 0 0 7] 

[0 0 0 8] 



miiE# 2003-3100196 



2002-317955 ^ ^- v : 4/ 

[0 0 0 9] 

IL/:||tHi|v'J 3>^x-^^ 0 ^if^i'^W&ftJf (ilSJI^ft 

7 * - S # O n n p jf » ± -4* * -e ab t •) fi $ *l T v ^ o 0 
[0 0 10] 
1 ) 

^c*o fee - 1 i mm 2000 sffiwa^^^r -> 

i; oy- No. 16 24th April (2000) p. 35) KSB1R$*it:v»* 0 

[0 0 11] 

[0 0 12] 



tbSE# 2003-3100196 



2002-317955 ^ ^- v I 5/ 

[0 0 13] 

P) > OSF (Ring-OSF (Ring like-OSF) ;Ill:ttii^TtlMt, 
[0 0 14] 

^SD^tL^> 0 ^JStc^n>^jjn^tt-Cv^p/p+ > p/p ++ .xe**v 
tJVy'J n >>> i-/Nt*(i> y'jnvO^D^lXl 0 1 8 a toms/cm 
3 ~ 1 X 1 0 1 9atoms/c m3 ^E^n$ tLTV^ 0 

[0 0 15] 
(m*»7 2) 

£ £ T?^#W\fcBfc 2 (E. Dornberger, E. Graff, D. Suhren, M. Lambert, U. Wagner, W 
. von. Ammon, Journal of Crystal Growth, 180(1997)343) KtiU tfu 

m^mh K^x-h^emii^ s ttr v> & o - <^m# ifxmt 2 k »± v y 3 a* k 

**n >*^iftS^UPi-^ i t \z X 19 > R-OSFte, X ») ^v>3!_Ltf&JgV 
[0 0 16] 

»p+, p + + y'j n>|g B H H <7)^it^#^^?g^^,lllM«rfflv^rm 
[0 0 17] 

/Vcri£^U •MUttS' 1 ; <Offim#v >8&JKatoms/c m3 £tfLT 

v>S e Cld-emt&'fb^tL^^^lfiiEV/VcriiKi. iMn>if#lx 1 0 
1 7 atoms/ c m 3 oil <59g»SIjg Vcri-efi1M:$ *t£3 l±lf &JgO d i: 



tB®E# 2003-3100196 



2 0 0 2 - 3 1 7 9 5 5 ^ ^- v : 6/ 

^^^^^R-OSF^M^c-r^ t ^<D~B\±ifmm<7)^ hXh%> 0 
[0 0 18] 

Pil^fr^- * * v -V ^^Sii-eiE^PiS J: £ & t? ^Pil^itco itt^^o S 

tf &PiSfI*£ /? lti. > jc -/^^OSF^M*^ t? * v 

■e^PiS^tt & ^ tf^PigH^^ i (h -C$> ^> o £ J- tT^PiS^it « 2Ji y'Jn> 
? ^ -^^T^p^o^c. tf ^ * ~> * ;v^S-e^pfS h & &|£ j. fcf^Pd^ 

[0 0 19] 

p+ v'Jn>IS B H H (i|lI2 (a) HJ-e^i-^it (-tL^^it^#^jt 

^e^Pi^mU1-^>^i6^M3t^#^^«t ^©V#J. 0^002 (b 
) l^tiJI^K K#Hj£-£T, tea. vf ^pgflit a 2ftfy 'j n >i H H B ^ 

[0 0 2 0] 

(t£5&»3) 

CCf, ig;^n p - y'jn (#n Vjft£-e 1 X 1 0 1 8 at0 ms/ 

cm3 mm -eii, 5UlfajRV«r1g:<i-St. 7? 7* * £ J: $ J. 

fc? * * v -v ;vj«Jf T^PfS^ C2>Ztlz.%2>-t)\ Hs^n >MJ^p + . p + + 

$tt^,ih^#^m3 (-aiiJ#> 1 9 9 9tIuM# 3p-ZY-4) 

[0 0 2 1] 

Ud^t«li^ ^^n>^ p + > p ++ isV^>mM i *m7!ki-&mz 



tblE# 2003-3100196 



2002-317955 ^ ^- V 7/ 

tetfn vjftft (1 X 1 0 1 8 atoms/ cm 3 -eii^-fS^ 

JS (1 X 1 0 1 8 a toms/c m 3 ~ 1 x 1 0 1 9 atoms/c m 3 )T?li3ftEL 

[0 0 2 2] 
[0 0 2 3] 
[0 0 2 4] 

;Wfcg« LT&RBi: Lxm^Z Ztfrh, £<^3££®^m3t&{*W& 
[0 0 2 5] 

[0 0 2 6] 

^7t^#^itT*^ fcT&Rgtf) v^a'n® ox tf ^ ^ v -r ;v v U n > a. 
[0 0 2 7] 

<D ox * -> * Ji'jSJUB iz iiWfo&m v »fc # A «b tt r v> 0 
[0 0 2 8] 



mtiE# 2003-3100196 



2002-317955 ^ ^— ? : 8/ 

OSI^^ ^^-*-**?>**o £ £ 9 IwffiSIIR-e J- 1? * * * /HftSW 
ft L * <b fix v>£ *M F&RS ICjgH-f £ ^RS* 8 J- ;v$«JS 
[0 0 2 9] 

[0 0 3 0] 

RS^-CfcoT> v y 3 ViHi+W^n ymMff 1 X 1 0 1 8 atoms/ c m 3 &_h 
(LN1) fc-TS^e^RB^i* («2) l*FKX&<fc?^ ^^^if 

luffi v 'J3^x -^a&fcO-tte^ e ^yt Sr^jR-t * J- * * v 

[0 0 3 1] 

Htria^ y >*&ji»Hiiirett. v y a >j©a<^«i*iRiiajK4gBBG ^sf't 



tBIE# 2003-3100196 



2002-317955 ^ ^- V \ 9/ 

[0 0 3 2] 
[0 0 3 3] 

llWitt, ^y'J 3>^ H H a <7)[lI^^$lJ^]-r^-i:^ioT, v 
[0 0 3 4] 

[0 0 3 5] 

BtflBv 3 >j»fi«ftXS-e»±x v U 3 ^INI^^M^ 12.5 atoms/ 
[0 0 3 6] 

rtU X 1 0 1 8 atoms/cm 3 J^±t?^ni/jtJg^±^i-^tcL^^S^JtV 



ttifE# 2003-3100196 



2002-317955 ^ ^- v : 10/ 

[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

[0 0 4 0] 

i *Uf, tejutf ^PiS^ « 2<7>TP&L N 1 &W h jHC&o fcO-C, T 
B&LN1 ^TIeI^^^^n>^JSt^^V/G7& s IEIi^i6ibtLao fbt 
N TPILN 1 ^Ti ^v^fn >IJ|i:ifti#V/G t-> 'J 
ZZtKZ*), 1 ^V^ b q pI©x If ^ y ;Vy 'J 

* 0 J: <«jt-t-4ifc**-e^*o 
[0 0 4 1] 

h &JI*ftO Wt?^3fe V^/HSIT K $ tt & o 
[0 0 4 2] 

HI 3 J: ? lev 'J =r >|§ H B a <7)^|B]^S^SeG<7)^-"l4{i. v V ^ 

^i&S&lBBGfcvy 0 c hiSKl 0 e fcw^t^-i: 

-ttLtf-TSli^ BI3lci3tt*»5t*#ffi«Offii|lBBe~Bc, Ac-Aefc/hS < 

[0 0 4 3] 

3 » 2 »«0-> 'J 3 >>Nhfli!B£X*g<7> v >; n V«ffi«5iXe*c3E^ 



ffiliE# 2003-3100196 



2002-317955 ^ v I 11/ 

[0 0 4 4] 

m 4 s&w (± > i2H^->V3 >^ B a H mitxfi km K&#i$R^£*n 

[0 0 4 5] 

s/yn^asMyrDg-cf*. ~>y 3>^j H ^l§Jtif^&vy 3>^ 

[0 0 4 6] 

^12. 5 atoms/ c m 3 J^JLT K HtlfP $ tt^> 0 
[0 0 4 7] 

%6&W\Z£ti^ isV*>$k&*<7)m.mmm t 12. 5 atoms/cm 3 &Tfc 

tf-oX^tzt Lt^ ->y nv^jtWNll^ooSF&^OSFfcv^&Rgfc 
^SLTJ-tr^RBt LTJ.tf^^'>^^««"eP^bL^< <&4 0 iOTt* 

[0 0 4 8] 



tBIE# 2003-3100196 



2002-317955 ^ ^- v : 12/ - 

ll^^nvoifejRfcjfcBUfettV/G (V:J&SSSS> G : «SftO«l*|tliaUS^ 
E) *ftfl«li-4fcfc*^ OS F^OSFK^frfbL&v^ KS/'J 3>«rft 

[0 0 4 9] 

tCi *K y'J n > ^xwn^OO S Ft* s O S F tv>^p|t:M ttx 

e ^pg ^ e ^ * -> ^j&ftJf t?0^hi- * km <b & v> 0 ^ o ^ e65 1 ± v 

[0 0 5 0] 

«> V a v ^ *-/^mSLX~m K&R&jWRft*- t: * * ~> ^ ;i/Jfcg«-e&&R5 & 
*4te.te$ctt*i* («1) rt©TR9>f> (LN3) J: ->ya 

^■fa^^nv^tj&ft^v/G (v : G : ttfto«i^ajK 

*«WILT, y'J n ^ B B H ^it4yV 3>jg B B a |llIit, 

[0 0 5 1] 

HUBS' 'J a >*jfft«itIJBlT?»i % v V a >#A*OflHftftft** 12.5 atoms/ 
[0 0 5 2] 



mSE# 2003-3100196 



^jfrm 2002-317955 ^ ^- v : 13/ 

^8^ti> ^e^P(§^alF*3C0TRB7-f >LN3)5fm #4 K&K 
(COP) <7)-9"-fX, m^TIS^^f >LN 3^^>g|tt7t^<t < 

/G£i|ilJ#PLT\ IMi&fl^J*^ ^e^PiSH^«lrt^TI5a^^>LN3)£# 

«t^uJ:i:J:^ *M KXRS (COP) W-fX. < 

J. t? * ^ ~> ^ JVJ&SJf *2 fx mJ^TO^^-efM U:fcU^ y'J3V-)x 

xe?^yt;Vy'J 3 ^^-^£^3: *) J: < S^-f & £ t tfX § & o 
[0 0 5 3] 

H 9 §§9l K X tUf, v 'J 3 VfSiH * ^m^jtJ^^ 12.5 atoms/ cm3j^T K 

pvm $ fix imimmm K%&t, tzt k.^ B m^m^mm^ kmw$l p i k 

tig «s it exPiS tuxtf^^y^ ;w^Sf-eiftjb U<<44, i O 
^a6#n>^jga:^;«^#V/G^^#^^^^-e§ N JE£#&«5 «9 £^ 

[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

IHia4lc^i-j;^l^ ^M^S<O^ B H 0 ?I±^*1 «\ #^ H B H ?l±lfffl^ 
[0 0 5 7] 

CZ^p2F*3ir{i. ^y'J 3^<7)M#^?#illbTill^5 i: UnlX^-fS^ 
2>o&3j)smtft>tiX^& 0 ^^o^3ii, ^?>*MPJJ^IIf&£ol3ri licio 



ffi|iE# 2003-3100196 



2002-317955 ^ ^- v : 14/ 

0@4fc£|ftlt1-£TO^-* 1 9tf*tfclt"b*t-cv>& 0 

9, t — ^ 1 9ii^-tLf><7)m* (r*7- ; kW) teMLLTffil^Stt, Ifcffi 

tettiiUK*? -f - hv*y Llfcifc 5 oiaK7&*B$ii&K£fc* J: ? ^ 
*9, «fl&fc-*l 9««l§Wo 
[0 0 5 8] 

[0 0 5 9] 

E&*<>ft3<0±*W&\±if1^4imVbtiX\t>2>o 3l-htf1SMt*4tiU 5 1 
_Llftt4 afc5l±lf*U aW»v-Kft^4 c £#tr 0 v- -y ^ 
4 c «t o 1 4 j&*W1«f$ *l£ o 

[0 0 6 0] 

fl&Wj&fb't&fc, 5i±t««4^iij^UB!ii^5^'b^-it H B H vU3vi o (mr 

5 l±lftt 4 a 05fc*B«> y-Ffr^4c KJB#£ *Lfc«*§ll 1 4 5 lift 

»£*t£o ffi&Al 4«rlli!*5U4:Ci^»g|_t»fWl4 art s _L#t-&o V- K 
fr;Mc *Lfc«*gf H 1 4 ^±#t^i:j£>CTy 'J n l o 

ft-f*o 3l±if<«> 5^&ot3r3»iiadfti i o icto-cni^jijgcuiTiiite 

1"£o £ \±lfffim 4 09 Uitflft 4 afiEI^l 1 0 fcj&frfflfcJb&Wipgifr 
[0 0 6 1] 

#ISJfc^JBl*?w\ 3l§±»ffe*t*^v 1 oiz#v> (b) Sr^p-f* 

[0 0 6 2] 



mtiE# 2003-3100196 



2002-317955 ^ ^-v ! 15/ 

[0 0 6 3] 

CZ:J£2ftfc^C&;£Urf tXfr2ftim& (fztx.it 2 OTorr^Jg) 
*t> CZ^2<7)^n^^^ 0 >7nc ioti^^fi^o ZthKX <om2ftl±mfc 
[0 0 6 4] 

[0 0 6 5] 

->';3^£hf|l 0<7)?I±t-ft'^lj.^5^Wr^o M$5^M^#v«£ 
5 £5^&o&?3 ^^0*M^^kL^^ol?3^'b<7)m*?#i!S»^^b-r 

[0 0 6 6] 

S^^ot3:3o±^ric*ot:, 3>^ H H H 1 oojiffl^(i N s&iRi^it 

LXOT^^yffT, 7 MWL&m 5 a (Dtp&iz^ , £ h KWfcgM 5 a &ii 
j&$-£Tj|i>$^tM5 a^Wf|5t*#<o LT\ T ^ ^> 2f * 7 mM.5frh 
^t^^tfc^^, CZ^2<7)Tf|5^^t^^iP>6^^m^tL^o 

[0 0 6 7] 



mtiE# 2003-3100196 



2002-317955 ^ ^- v I 16/ 

(/ii:x.(fv i ; =t>mtm) mnmLx, ^Bm^mmir^^t^ 
Wjik-r&o fSkmwms^Tmtmfmms a^w^^H^i$i±, 

0^1 1 0£±#TP£S-3\ ^^>ot?3 <r)±T?jfi]iiWZ : £ikZ^2>Zt-X: 
[0 0 6 81 

^iioo^##v/G (v:$;jBl£> g : ^ B H B <7)^r&j7ajK&j@e) 

[0 0 6 9] 

1 0 *05j*n XDMB. >^Jn4> atoms/ c m 3 ) tf^Jfi] $ *t& 0 
[0 0 7 0] 

Sfc3l_tt7*fc. Aotariai^kcai, 3l±»f*iiifi!4E&<w2, r^avtf^ifcs, 

J JFl*3flE$££iWSS1- * ihl-iot, y'J3 1 0 t^itM (atoms/ c m 

3) tftimzti&o 
[0 0 7 1] 

[0 0 7 2] 

ttfcfc&JSOH-tf*, fcfcjUfH;*i3/l/->?>' (SiHCl3) y a > * .x. 

* x -/^ko^mk iwi c v y 3 > onm&x- v * * v * >wfc*te <t o r j&a $ 
tux < o ioiM: tT^se^ij^ v 'j3>>) x -^mfo t m—oMtfx- ^ 

[0 0 7 3] 



BJSE# 2003-3100196 



#M 2002-317955 




^- ~y : 17/ 



Hi 1 \±*mtf§MWttzmm £ *l& v y a 10WD >^JS (atoms/ c m 

[0 0 7 4] 

13 lOttfflfa (Mi) ^lRJiW^KG«r-5^-C**fc«3feUfetiOS 
*MlSftfc3IJhtf&j£V/Vcri«r^U «Mllltt->y >#Sb h h 1 0 *Oi8sira#n y 
mEatoms/cm3 ^Ltv>^ 0 £ £^a^fc£;fcfc3U»f&JKV/Vcri t it 
^ ^jftJS^ 1X10 17 atoms/ c m 3 <ot% OfifclfcftK Vcri-Cj&te 

pit lt v> o ?t t § k s s y a izR-4SFimm*r atio? i jiir mmo 

[0 0 7 5] 

tti tf ? * v * t ft & fcjc. e^flw©^ t -c* £ o i £x e 

$CfiB£& /? 1 fi. v y n > x. - ^mRTCOSFii^fi x. fr^MM "C&RB 

[0 0 7 6] 
[0 0 7 7] 

fl£*&ffi3KJ:*U:r, *6J.eXB8«*i920TR»±fi*n>iftR (1 x 1 0 1 
8 atoms/ cm 3 (1 X 1 0 1 8 atoms/ c 

m3 ~1 X 1 0 1 9 atoms/ cm 3 ) Ttt3ftfeLfcv»<b«> k^SJSfrfCV**: 



[0 0 7 8] 

L*L*»9!*feM\ g|±»faSUfeV«rfi<i-*Hf, *#nviJ!p+, p+ + 



o 



mSE#2 003-3100196 



2002-317955 ^ v : 18/ 

[0 0 7 9] 

"t^t^H 1 &c L N 1 -C^-T X o v 'J 3 >ttil*0*Kn 1X10 
1 8 atoms/c m 3 JBUn^n >jfcgj&*_t#H-* Lfcrt^l&ftiSJKVa^fc* IC® 

[0 0 8 0] 

(» 1 OHi^S) 

y =i >^ H B a l o (f»o#n >o«jKfcd£ft*ftv/G (v : jfc&mm, g : ttfto 

[0 0 8 1] 

o 

[0 0 8 2] 
[0 0 8 3] 
[0 0 8 4] 

^PiSfHffifi*: x. l/->3> (Cu Decoration) %.<F>\ & h^*7 7 

^*fm^am^J.y^>^^0^ll^ Secco i«;f>m^ 
[0 0 8 5] 

± *Uf , a 2<DTU L N 1 im hfr\~tz<ofz<n>X 

> TISLN 1 ^Tia^^^^n^i^fc^ft^V/GijEfll^^&ii:**^ 
IS. -etT, TRLN 1 fcTm'b&v^nv^Jt^S^V/GT-v 1 ; r»> 



iUfE# 2003-3100196 



2002-317955 ^ ^- V I 19/ 

[0 0 8 6] 
[0 0 8 7] 

wM^tli:, m 1 0*MS*fet?-> V 3 >Shil 1 0 & Km 

L"C> i/'j3>ifil QOtt^iaK^HBGSrjteS^l 0 c*fe*Nl3fl 0 e 
O H i*ffife ^ - t & tiI$P 3&*i& JD $ tt h o 

[0 0 8 8] 

in 2 (b ) i o»at*feT?'> »; n i o t § nmt&WA 

[0 0 8 9] 

^fli, KO El 2 (b) *IE*Bf±> v'j3>«il0^ 

[0 0 9 0] 

HI 3 (a) itmi KttB-fzm-C&t), 0 3 (a) lUt*fMRi*0»IH 
?:Be— Bcn Ac- Aefc^-fL-eftfll^ Ltv>5 e 
[0 0 9 1 ] 

H3 (c) (i y 'J n I±lf 5 ^ y 'J n >^ H B a 1 0 i: O^f 

&@ifc#®a#045^fi*§lLl % L2^ L3 N L4, L5*7FLX^& 0 IS 3 (c) 
^^v>r^ifij»Llti@«[#®^fe»t*^iWt?*«J % L2, L3> L4, L5I±H 
h ft £ NUfcX o tifflt KidtfZ fiait* £ o L 1 

, L2> L3> L4, L5fi. y U n yg 0 H B l 0 (Dfgi^ 1 0 c t^ H H H ^t$)^ 
ftMl 0eb<nffl<7)mffiM£ UgLtv^o ft^'lM 0 c £ftMl Oei: 
<&K*tt->'j avfilil 0O-^RK*B^-f£ o ra® 3 (c) TNiffliWHlftf^t 



tb!Ei|#2 003-3100196 



2002-317955 ^ ^- v : 20/ 

0 c-^iMl 0 e<^&fcSr T^— K&oTV>&0^^& 0 
[0 0 9 2] 

SI 3 (b) (i@m#Ma#<^^ B H H #^^^@BG^^^^f6]^ 5 lr^L 

Tv^„ 03 (b) o*ttti'>u 3 visa 1 oo^mRX-imikZintz^v n> 

InS 1 OO^^riRHSSr/RSr^U ^#{±@^MS#^^ffi^lS]SJ£^ 
SEG&^LTV^&o 
[0 0 9 3] 

HI3 (b) *<D7-i>Ai±, iS^l 0 c tCi3^^^ B H H ^lS]^JS^ifiAc 
<£ «9 1 0 e H^tt^^^^^^geAeOW^^v^-^^^L^ 

H3 (b) ^7.^f >B13\ jftSif^l 0 c Ki3»t&*&Stt2flRJi»££lffiB c X 
•9 &$Ni*ft 1 0 e l3ibnt^^ B B H ^^Jg^SfiBeO^Vh$v^JiF^-^^tTv^ 

[0 0 9 4] 

113 (a) tms (b) ^Jt^LTt>^^> ^ B H B |ft^Tfi]^^)SBG^ 
fob LT/h$v«t##fl^Be~Bc(£> fg B B B |fi^ffi]rajg^J@fiG^#h 
^v^it^^Ac-AeJ: *) &EI3 (a) ^T-±1BJ^tt ltv^ 0 o^^fg 
B a B |fi^m^@SG^/h$ <-r^>t5^Mdi^#^Ac~Ae*^v^iBe~Bc}i 

ftiSE^jE G § < 1" & 15 ^»3fi*#H* Ac- Ae& & v*t± B e~ B cM;^ tf 

[0 0 9 5] 

$ fc^n*^ i o c \z&^&^m^n^mm>h cx^o &i&a*i loet* 

GWv^Oftftif'frl 0 c (Ac) &IU3 (a) 4»-?±tt»Cfifc1I$-li\ S£A 
«^fit^@BG^|i/^W B Sl 0 e (Ae) £H3 (a) fTTHfl^i 
i^-eiS, NtitKtifA'fi'b 1 0 c K&lf &m&W5\Pl&8&3t£B c 
«t 0 *>*§ B B B $iU 0 e ^i3tt^^ B B B tt^S*&IiEBe(7)^^/jN$ <-t%>Z.tlZ£ 
<K itt*»^«JR4gKG^$v^OttA»l 0 e (Be) £H3 (a) 
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lictttts*, jfefitt^ifiiiaK^EG^iv^ojga^i o c (b c ) * 

0 3 (a) *rTW~tefi$^&££^r#£ 0 
[0 0 9 6] 

^ trH 3 (b) -e5>f VAt79 9 hKifi^tWijfi^tili^ 
*Uf-*-£Ji^ EI3 (a) lc^*t**B6*fMH*fcO*||Ac~AeSr/h*<i-*Cl 

t a*? § * o mm- m 3 (b) t7^>B^777> K^nrnt^n & « ^ 

> o £ 19 *SJI B c-Hf A« B e<7)#tt r / R *3 it & ^litt^ faiag^S G 
**^-tci-*LtJi-*«^ 03 (a) K&lfZmik&ftm^mmBe-BcZ'h 

[0 0 9 7] 

££^8^tt:#faffi&^EGti\ IU3 (c) Oi:? KH^®£±^ft<^#t 
[0 0 9 8] 

^iajK^EG^— ^$ttS 0 CitUCj: *)H3 (a) ^Oi^MHIitoM 
Ac~Ae&&^imM&ftm&<vmmBe-Bctf^Z 0 3 (a) 

5t^^<D^ipSAc~Ae^/h$ < IU*Tfl!lOf&&Sfi 1 0 e (Ae) 

tx a 2OT0I L N 1 £T0or x,fcf&Rg3U*£2fcA& £ Srlftlh-f 

Si^tlio P5tttE3 (a) frM^#0^^SBe~Bc^/h$<^ 
m*±.$W1fc&mi 0 e (Be) #&xe&PS«#a2©±l&LN2&jSx. 

r t f v »jc e ^ Pi p i £ a & - 1 * m it *r & i § & o 

[0 0 9 9] 

£0*3fc**a«BlRfc.fc*tar, 02 (b) OB*fc?-*»&flMW*K*4fc 
[0 10 0] 

(ff§ 3 
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[0 10 1] 

CI (Dm 3 OSit^-Ctt. v U ^ 1 0 feRiti" S LT> v 'J a Vjft 

Hi 0^l§±tf^ttavV n>ij.^5lc^^enSn-r^>-r tlcJ:oT> @t£# 
M/^Kft^tfc^StU y'J n 1 0 (DWrfrfflmjK^KG^II+'k 1 0 

c^^^ H B H ^l 0 eOHI-e^fSfeV^^Ttw^— ic$tt* 0 
[0 10 2] 

[0 10 3] 

M 5 KM?/WiJn£^& £ t \z «fc *) m& 5 fo<Dttffi1) s $9M £ ft* o Z(Dtz$> 

(*4©»ii^ife) 

[0 10 4] 

B H H 1 0 **5 1 § Jtlf <b*L A v V n 5 i3K fttiHftOttJBl bZfr^ *>'J3 >f§,f| 

i o o®S£$ca> 2«^i $ *l* c £ i o -c, v"; n vies i o <7>m-%&\umfy 

[0 10 5] 
[0 10 6] 

IS 5 (b) f±i£^2 0 0mm<7)->'; 1 0 ^LT^a5l 

5 (b) 0**(±5l±»faftV^*^«^tiHiWl504 , 'C,^$ (^ffii) Xce 
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HiMMff+'frflSS (3StBi) Xcen(iH15 (a) t?Jfe*|§tt4 0 
[0 10 7] 

HI 5 (b) Ki5VvcS/R2 6tt'>y 0<O|g|: w 2^2 6 r pmO 

*£-*5fU S/R 3 OtivM n^l&A 1 O<01ItE&w2:&*3 0 r pmO»^t* 
U H3 0»i«atiR*t8OT3Bfclfc»*lir5 a fc ORBHKO^* y ^H* f 3 0 mm 
£>%£-*tfU H 5 Ofi^-V VfR^5 0mm«^LTV^ o fcrt! UK 

[0 10 8] 

m 5 o«ac^*> 

Jw53£*o«3 0IIWe»:a»l*flHIflLT<> J:v» 0 
[0 10 9] 

H H H 1 0j&*5I §_ttf <b*U> vV 3^11^5 t5 ? , *!W»tf>:R8Rfc3*U 53£«o«3 
<n mWk « l&wm -> V a vft A 1 0 oifcfrfaiBJK^K G 
jWI&A*''fcl 0 c4>fcttA?ll o eora-e^^;v^T^-jc$ti^,o 
[0 110] 

HI 6 & o 13 3 O M&Wi colKX^xm feWM <Dih : J&fc&&ik'f ZZt* 
fclfLW^'k&S (gSffl*) Xcen-CJb*o /i^L5l±»fiSjR« 1 . 5 mm/mi n 
[0 111] 

it, v »; n >*&a i o *<DM.mmm* 1 2 . 5 atoms/ c m 3 &T\ l zmu~?&m 

[0 112] 

m i ojRjs^rtt-ett, m 2 (b) ^i-id^wft^fiHitttK^xe^HSfli 
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jHc LTitf&KWfcpic* fc#*»**fHW**e-> i ; 3 >«ra 1 o 

[0 113] 

fWJn^ftll O^OBSSiftt* 1 2. 5atoms/c m 3 
O S F $Crt s O SFfcV»H« KJ&K Lti e^cPiS tUx^dfyt ;V$:RJ1 "C 
[0 114] 

(*7<o«ac^rife) 

'J?% < fc^trtlHi&f^i* J <fc 9 fc, yij 3 >^ H H H 1 0 *4>#n 

vxMffl$fii*&%<ti>&tr} tit, mm&ftmms^M&mmfim^w. 

& ^ i fc tei e^cRBM « 2 4: K t fztfZ *§£\ -x M &RS«J£ /? 1 fc *x tT^cRI* 
[0 115] 

Eld* 7 OKit^-eti. O S F«ri*0 S F KS&fiElbLfcv* «fc 9 K v U 3 >fir 
[0 116] 

OSFMOSF fcH£ft$*fcv»fc*<0«*»K fcj»5«oft#*JaT^« 
[0 117] 

1 ) >^ H H H 1 0 4"7)Ifj|I^ 12.5 atoms/ c m 3 J&JlTfclflR U <£*fe 

Lt^0 2 #*&ffl£CT (Dry 0 2 ) T1000 "C x 16 fl#WO«$!.3«:J&'to 
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[0 118] 

2 ) y'jn j/f&a 1 0 4" ommWtB. & 1 1 atoms/ c m 3 JJJLTfciRIR U Mo O 
2 if *SWftT (Wet O 2 ) "C650 *C x 3 mm+ 1100 r x 2I^RIOtfc«!® 

[0 119] 

3 ) > V 3 1 0 f <OW.mWiJ& £ 1 1 atoms/ c m 3 JJHTKIWIR U Ltz 

O 2 #*#H^CT (Dry O 2 ) "^650 V x3 B#P^+ 1000 t x 16 B#KO 

[0 12 0] 

sFm^osF t^ixm t r vxm t uxtf^^vt the 

[0121] 

KfcofcfcLT^ OSFjgBO^e$:RSj&*S&£L$:v\, uOfc*g|2 (a) O 
[0 12 2] 

*I&W#»±> *&^t?&KMW*a lrtT'TIS9 ^>LN3 K$£o*< i:o|it, # 
>f K&RB (COP) OHMX, &**/h$<*&ii:*l&^,U S3tJBI<7)^^^^ 
y t ;l/>> 'J n > ^ x - I/: fc i ix fcT&RSmfe a IOTR7 W ^ L N 3 

& b%mtzm*&±.<Dmmx~it k$ck**^ ^ * * -> * Kfcit* t tx 

[0 12 3] 
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[0 12 4] 

o 

[0 12 5] 

? + ^ JUf jWJS $ *L* o 

[0 12 6] 

[0 12 7] 

(* 9 <D§SB£3j&) 

£ £>H 9 0*it^fe-CI±> » 8 OjR56^Sfe*C5/ y n >*£H 1 0 fclfc 

LT. y 3 ^ jft Si 10* <DWtmWkB£ t: 12. 5 atoms/ c m 3 J^T WW & $0 

[0 12 8] 

Kt fc#&M*flHWft"?->y = >f&H 1 0 «r»B£-r* - t^So 
[0 12 9] 

-5- y 3 1 0 * (DWtMWk&i: 12.5 atoms/ c m 3 JJJIT KIWIS"*"* 

[NIOffiJILfeHH] 

[mi] 
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2 0 0 2-3 1 7 9 5 5 ^ 27/E 

0 1 liHjti&AR£ttffi $ v *) 3 1 0 *<7>**n >^Jg (atoms/ c m 3 

) fcj&R&#V/Vcri OfcftaM^V/G) fc^e^cH8««. e^cPB*i*k O 

[0 2] 

02 (a) , (b) liHl fc*fr&-r*e|-C* B«ki-*«ft*fMW*fc«> 
[0 3] 

EI 3 (a) itmi Kttfc1-&m'?$>*), SM#It^ItlBe-Bc^ Ac- 
AefcoW#*3FLfcl2!"C**K 0 3 (b) tt@fc#p.®ia#0*SS«i;£fflzBJ£43 

isG^ B H H #@^io]^*^L7tii-e^^> iii 3 (c) imfo$mT&w<omM>* 

[04] 

1 4 li»l^)y 'J n > -) x - ^II^ftClv> li^ y 'J 3 y^Mg 
[05] 

05 (a) i$mfc^m&&r*vt^%vr^&m^*7Firm'Z\ ms (b) ati 

0-C&&O 

[06] 

5 mm 

10 y'J3>i B H H 
1 0 c finH^'fr 
1 0 e ffiM 
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m 2002-317955 

mm 

[mi] 

LN3 



> 
> 




1E+17 1E+18 1E+19 1E+20 

tfP>S& (atoms /cm 3 ) 

[0 2] 
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1E+17 1E+18 1E+19 1E+20 

tfn^iftlt (atoms/cm 3 ) 
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3/ 
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IH4-] 




4 gi±ir»« 

4a 3lJtlT*k 
7 7)\s3~yj3* 

8 

110 @HE*ll 

13 ffi/m.t*5 
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15 




0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
91-fctf M&V (mm/mi n) 

(b) mm±m*±Mm* 
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0 



120 02-3 1795 5 



1/E 



[MU 



ytJ^'JnV'Jx-A^gi 19 J: id ifc^e**^ 

* A/gUMI fcMERfc3&jS Lfc tu^x e&pgo * v»s-fi Jt ox ^° * * ~> -v ;v 

v 1; 3 >&M,$*<Otfu >m&& 1 X 1 0 1 8 atoms/ c m 3 JJLfCtfn >Wk^ 

±#-r& k Ltz^j&m&mvtffe* 9 ^ > sttpi? >f > l n i t-t 

& t i> fc, OS F&3& s 0 S F fcMEftLfcv* J: 9 Kis*) 3 ^ll^!»iS^ 
t *Hte.x fcfXRSHit a lrt 4 > L N 3 &m & & «£ 9 y'Jn 
Hi 3 
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